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mmmcrMM] 

ummi] Ts-vk. jtfv-vt. mm-y-ym& 

f ar y - h k mie# y- h k nmzsM. £ *ut# u 
[ft*il2] ry-Hfc, #y-Hk. friary- Hk 

ME^ y— Hk OiatES § ^ » StM - 7 -y mfeiirZ 

SfK§a^^< k i> 1 »0«3l5ttfe*4HFi: 

* iKU k £ k 6 #fflt k -T£*ffilE L 

[11*115] iria^yN^ti. ^'j7-±it7x~ 

ft *ii 2 tmco^m E L 

k £#tSkt-£ff*lf2iB»<0*lSE L5g-?. 

* § t £ k» fc -rsit *jm 2 ia«^*«E l*^ . 

k. fflE:ic*MH t (c*fl,TttO. 01~~5wt%«»iJ 
*^h^-S«*lM2ia»«*«E LfR^„ 

[ n 9 ] mria r y - h k fria*° u v -^yi k cong 

[ n&m. 1 0 ] itutB# V-Vt tut E*° U k co 

wHEL«^i±. ry-Fk. #y-Hk, friar y- 

H k fo!B# y— Hk coPaltcgaB S iifc *° U v-^EB k 
X H k . 3f^«if «t ttfftHtteo n 



wbl k -t h mem 1 1 lattosft^sB . 

[0001] 
[0002] 

[f*<0K»] *«E LSTfi. fflfiS. ffi 

wfcft, fSEL*fi«sf-rx7i/^r taarri^r 

^S. Us&»U***6, *«E L*^(i^3^»*^+^T' 

[0003] ismm, «^»tiE L^^iei-rs 

jtt-^«*{±l!)l : 3<7)fiJ^T'S>S„ HsB- UttSli 

^^fe»^^x^;^-^iJ>t'{tT^< . ©SH 
SiM^SSO # x h 3Hf tf» £> fe*^^ ^«x 
SrfKfflLT. fe»^*S!3E§-tir.|»-i:3& i T§§„ Zcr> 
i. o WBbSfrty , #±31#fMlf#; & H^^l: H— 

^-fr-Eik^^^ixt^S (#^8-3 19482 

[0004] u^t^fe, fiE*$n&*iTv*4Jis;*Mi- 
^ u . liSHM^Swx^^^-^fi^jas-MiBtt 
m<7)^>V*?—mik It^h k * L < ffiv •> „ ; <7)f^, 
lj@=Mil«7)*y H^*^cox^./^-^1!j^ 

[00 0 5 ] ±i*t^ i 3 (C, «*^*«E L*^T- 
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[0006] 

imi&imLXob-thmmi i&mnmmit* mm 

[0007] 

[ PS SrBSfct 4 fcftO^K ] *fMH^-JB«fc:« * * 

frier y- h t mib^ y- f t cormznmztif^ y v 

-ffeftSi:£*t-4 0 

[0008] *^BJI«ffi«Si«^&1r«E 

ry-Kt, *y-Ht, Ttnery-Ft lri^I^#y-l ; 
i:?)fg^;:IEB§:^^*:, flat-^-ysBs^s^rr**^ 
4±ts*° y v- ^a, & h * x t- t , 4 

t h i «fio»*ttfi3iMHPi: S?K y 

[0009] JnWtffii^^BSBi, ~&7C 

«Ra«*iiEL3R?**». «ELifii ry 
-Hi:, *y-Ht, ry-Hfc^y-HfccoiafcEM 

$ ix^^° y v-H^JM fc*^TUit«6r<i:t>l 

Sgflsfc 4 MiMco * «^ ftfifci^p tf> <b =5r S If J: 0 iSS? 
§ ^4 «3l5ttfS*^ k £H-*f4 . 
[0010] 

£*cT 0 @lCSttiELif7IM 

ftjMJI 4 >fcf ±> <>v 7 r M 5 is XX/A y - F 6 $ H<*5StJg 
[001UI2 Sr#RltT , »Jtettfe*4iHftf>»3fc* 
?Ll£ETL«li£» 3 £M Lt* y 4 \ # y- 

v-f&^JI 4 ^T"iE7L k ¥Hffim& L T # U v-fft3K 
M4 4*o*xF^A«B$;rt4, Js6i&£;Jxfc*x F# 
-f (i— MRU t fc«2 -p«Ox*;Wf-«m 

[0012] H2Ki3V-»T{4, ^bjj-^oi^, S 



Mw^K^ifiE i sjMt&vvct 
m\ ^mmizmmco^^-miiL e o sw-o & cr>tm\ •> 

tbixh* £«4 3&fl3£ttfeiSWmi, «*arx*A*¥ 
-^Pffltcft &fl&<D^j&»£>x*;i^-£ S« 4 < §tt4 

[00 13] luaitTtAot. fig3RjaiiS>*iTV^4*Xb 
^4 . lJ^=SiItt®^x^;P^-2fifi[jbW*B-SiI 

k cD¥tt£ 4 < ffJffl-f 4 £ fc * S T*§ -> fc . iii 

^.;^-^{4S 1 kttiia^aiI«Ss«x^;W^ - -*fiT 

^^3tttfe*ii-^^x^;^-^Kl^#: t LT«d* 
WfciSi 4 £ k tffmztit . 

[0014] ^nifm^fe^-cffl^^as^x 
{4, ks- y «s-3-£*t-£ 7T m^fi^ y 

: p*=*S^-Lfc*«eo-aiI* y •ySIR^PClHft'f 4 1 . * 
cotf y ^-coU@— *awiB<ox*;l^f — t MSHfiil 
flOB^x^HF-fc^iS A * /Jn$ < T"S 4 i L 
fc„ ■TSrfefe. ^M«^ftf^^ffMLTV^4^yv- 

t^*- y -y WAf4 1 . »e-*ii«si<7)x 

*;P^-^a®HaJH*fcffi«x^.;^-j; 0 tffl^t 
fLilRaRJBW. 7r*^4±f^c7)M3RM^4^«47r«^ 
0^S<=Sr*. ?r«^fta^c0M*M-?i:i4, 

^fci^afiRaaK^Tfts. y^~ 

y-?-T"(4. A*U y/h§<=3r4„ Lt^t, ^^4 
a b^i:X^;^'-^f5Ai,iJSt«jfiL^^ 

ttfe^^t i fc £4 o . 

4. 

[ o o 1 5 1 ^*-y vmm&<^ft®M\m\ 

0 0 0 c m- 1 \,Zh *) , M»-7K«^A«ftl3 0 0 0 c m 

Lt< < . mmmrn^m mm^m^^mmmk ltx 
<^4. z\cr>tz&>. mmvmizfo&KxhttTimmt 
^#«jgm^gi4 1 * ct^B^^n^^ffo 

±-T4 0 

[0016] 4 ft, -HRW(C«>f «^*ffcKU V-(4iE 
7taAttt{4ftix4* i \ «TaAtt^(4^4 0 -^r, ^ 
*-7 7*^J*t^^lfM^'J v-(4, ft® 
?£ttljM lowest unoccupied molecular orbital (LU 
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M O ) fri&T L-T. ffl^-v U THtAtt* fct*^ SEA 

4. 

[0017] ^ixh<7)i¥miz X 0 . ^WM^^IE 

[00 181OT, *HWi<7)tiE LfffeSHfe 
[0019] af^OBBIIfctiV^'CfflV^*tft»315ttfe* 



[00 20 ] i^JiK. f&3E4"l>#M U ^A^jJ-ySrir 
IfcKT* "3 x tr v t x t" y t Oia WEBSt^ v vtAffiS 

[0021] mm&&m&itft=Fk lxi±, mta 
rm-it^ ( d i > ~ ( d 8 ) x-mztL^kizmmf 

[0022] 
[flU] 



Tb: 



,CH 3 - 



,.o=c; 



CH 3 



Tb(acac)3 
(Dl) 




Dv(STFA} 3 Piien 
(D2) 




■0=Cs. 



o-c 



CF 3 J 



Ru( TTFA) 3 Chen 
(D3) 



cr 3 I 



{D4) 



CF 3 



0CH 3 



OCH 3 



PCH 3 
CN 




PCH 3 




V 



F F 7 K F 

(D6) 



[0023] 
Ut2] 
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F 




(DB) 

[0024] 56*ttfi«4ffl4. ^fWt*«E L JRT 



D ^ifcRSrHK-f ft i k ft . 
[00 2 5] #^®ffifcfclvcffl^£>:fxft*X 
H . ft*- 7 -y «^^*fft * U V-T* 

ft . * tfM^ u v-ti^ag-^ t -M6-&3&«aatc 
mstt ft t= y v *BFHm& Lfz* 

x ^py#f§^fc{47;^^^#tS^*^ft jrlfrPSta 

* > ys-fSJis^tt^aixt i^ft o jl . a>h^7 

tfWM«K*JSf t =t* ft i £ a^cs ft . 
[00 26 ] ftflcflMr*;* MHf UTttTEftS** 
( H 1 ) - ( H 1 1 ) -r^^fLft-fb-^l^tf ^ilfto 

[0027] 
Ut3] 
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(HB) 



■ -PC 

F OJF 5 



(119) 

[ 0 0 2 8 ] Srti, HfiSHfifcWra*)*;* 
^ Ml-kSSroTV tftff . ^ *JWf-;BHtoWB£ & £ k 
£k #<0^m&nLT^&^k t? i 0 i>®<^^Jt«^ 

[0029] ^mmmm^mE 
wis ±m<v£o%*xhtt?t3m i 8:&mirt L tz& 

^JH4» tfXb^HH^LTO. 01wt%— 5wt 

%zm£ h b , mjsssx&x u v-fs^s^gj— ftk 

0 1 w t % X 0 4"flr v> k , sK u v— 36JM0>BW6&MI9jt 



(H10) (Hll) 

[00 30] ;K»J*?— ?S3ftieDJP£(^ 5nm— 20 0 
#*2 0 OnmiHS^t. KSlWEEfcflK LSrWltf 

3 0 nm-5 0 OnmSStmti** U\ 

[0031] ^mtmm^mE Lumc&vvcji, m 
[00 3 2 ] s^iftmsti^y- na^ffii&sftfcVF 
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[0033] iE?L«taJBlcffifflSas AftWt:tf¥f*T 



Kft^c (Ai)~(A2i) «^ffti*etcffi 

fflS*i6^*«PSfS«ftTIEft?^ (Bl)-(Bl 
0 ) (c^-t. 

[0034] 

[^4] 



TCTA 

(Tg»ioro 



0 a N J0r N t) 
0r N tX A ki jD 



p-DTA-TDAB 

(A2) 
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[0036] 



lit 6] 
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[0037] m^mmmitzitJEnMmmc^m^it. 3 

0nm-2 0 0nmSSi:t^;}:* i l^L^„ 30n 
ZtLififo 0 , 2 0 0 n m J: 9 tJP^fc fi 1 ? IffilJi+tNT) 

[0 0 38] 4fc, HlfcliiBftl/Ovfrv^, i^^tC 

[00 39] lETLSEAJIti. 7/- H-ULUBSJilBi 



[0040] m^SEAWi, it V- H -«^F«?iM«PHlt 

^ii^ y- h'-^y v-i&sisjiibiww 7 7*it lth 
tm*ffifiB-ri. i 1 1\ ^ y- k y -?~$mm^ 
Amu > 77-KK^y § 

U * 'J v-«3OT«?6)iaSs(538(i|ftLh-r 4 . 

coo4i]ry-HfcJ:tf*y-T s 14 mwmtmTB 
[0042] ^mmnm^mE Lama, s«±tc± 
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j&Ltz&mzm i tmcDiwmxmm ttzm^^Lx^ 

[0043]^:, *m&-mmmte»&m*$ai. 
-twmwmmx'fo s . #5 x& k^mmmmmm 3 1 m 

Ht*6(*tflStJ&»^ 5 3:SPaS3 4^§tiTH4. Flit 

«EL»^jfM§iiTv^„ -r^*>*>. mk3 imm 

3. IETL«riai3 5, «^fft?Mt^»o^y v-MS 
3 6. 3 7 4 fcfci 3 8 . RltttAJKTffMS fut # V - 
K39 ^'HI^ffMSix^ 3-^lTffiE LStWFIll 3 4 

6t4# (R) ^^&^»l4fefR^^\ ^'Jv- 

$BOT3 7«I§ (G) *>^*ij^SBtetefe*fl^a*, 
*°'J V-H3KS3 8(4* ( B ) C0»3e£jjrt«#ttfe* 

l I#i^O*«ELfg^«±ii(C(iKihM4 OOTBlRS 
[0 044] ifLA>W30«^fl|EL*^fc:J:-aTlB 

^*se L$foT7- h - Xf v- Fiat^EE* wart- 
wia^sarc- h z\ t h . m 3 d &mm& 

[0045]^, *HSfe^®«^SKT1±. 1 HS 
iJ&fitth 30«fiE L^tfO^T* 1 '. *»-7 
«r#* U ^-^£>& 5 *X h^ffc; 

^#feH3E<?)*lSEL»-?(i. iMiffllELlft 
^*«|E LS^CD^t^S- 7 •yS*fr£**rt-S 

^*«E Lm^zim^couME Lm^mmi-^> z 

[0046] ifc, GLtfcisvvai, JK'Jv-SBflH* 
rm^fc i t/OEIL Sr B»£ § *T * X h *rt=f- £ IMS § * 

tr*Xb4HFfcHiiB3K*!RMtU'CJi»aS*ftii:fc± 0 



[0047] 

[hmct] wmw 

Lfc-flSJ** ( A 2 1 ) t^t--fL^^^^SMJ¥3 0 n 
m«lE?L$ftj!«£ x h° y a- b J: t fc: . 
[0048] it^m ( D 4 ) fc^rf jl— n h°t>A§£fr^ 

(H9 ) tc^-rTr^Jta^yv-^^^s^xb^H 1 

[0049] S fctei? U v-SKtJB^Ht:* V- K L-T 
Ba (A'U^A) «£§f¥2 0 0 nmt«LTtiE 

[00 50] i<JD^rt8EL*?tC 1 3VW^7Xt£E 
SrEPJnLT2 0mA/cm2C0«^ J ffiriEiS§-li:. % 

6 0 0c d/m 2 T-ft-3^ 0 i<7)*«EL*-f-Sr|S|t^ 
110 0 OBMtrCfcofc. 4?t. ^X N^fOigEI 

Jl*®co##^S;?-x b°y4±n,|x^.^ b/koas^^^ 

ihtzhZ\?> 5 Ou sTfo-ofz. 
[00 5 1 ] -7f. lft3Htfe*4J^«B«ffTT*X h 

[0052] t-^^*>. ^mmmco^mE Lm^za^ 
xii*AhttcomM=mmim<?)mifr&m<%:~>xte 

[00 53 ] J:b 1 

*x bftTt lx, itm^ ( h 9 ) t,z^-ntitm<oi$h 

rnz&Tcoik^ ( H 1 2 ) ^3186^* 

» « «^ftfft*.° y v-srisv ^ «r t * (fcwai, 

S»Wli:ll«fcLT^f«EL«^*fHBU, 3 6fc« 

[0 0 54] :«fflELffl;l 5VW^7Xtfb 
SrEPJHtT2 0mA/cm2C0«^ J ffiriE»§-fr. ^ 

4 5 0c d/m*T*ofc. -5 fcJtlR#IJ 1 tii. 

ftttM 1 1 smLxmrnmB-Zmfrtzizitfrfrb^-m 

[00 5 5] 1 iJ «fct/Jt«0IJ 1 <0«tR*»6 , *X 

[0056] 
[•ft 7] 
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(H1.2) 



[0 0 5 7] Jt«M2 

W&B&mfrf-k hX. flS^C ( D 4 ) tiSrf <fh^«f<0 
ftfcOte, OT^-ftS 8 * ( D 9 ) £Sr$-fl:£»*fflv^i. 
ii^i^m SWWli:R«tUT*fliEL*^* 

iSLfz, m(D9) fc^-^^sui, mm^nmw 

N 



[00 58] ^cOWIiELf^C 1 6VW^7XtE 
SrEPflULT 2 0 mA/c m 2 <7)«}I®JgT!M§i2\ % 

0 0cd/m2t$>o/;„ icoiot:. it»J2T-ii. 

[0059] 
[^8] 




(09) 



[0 0 6 0] Hfi&M2 

*Xh«-ft LTft^ ( H 1 0 ) t=ijr$-fl:£**ttJli 

[0061] ni>titim&E Lm^ftmrnzmnm 

fi 5 5 0 c d/m^Tfe 0 , ffJS^M^ii 11000 

[0062] SgftPI 1 fc i«*«E LJ» 

<Z>*iSr£Jtt8 Ltz b i * . Hff#tf0*^3& J 60ms, «# 
[0 0 6 3] »M3 

«M5ttfi*#?i: L/C. fl?P3S (D4 ) Cj^jL-nt 
^AggftctftX-T-ft^ (D 5 ) 

[0064] it0^«E LflHHC 1 4 TAtff 
£ EPJn LT 2 0 mA/c m 2 ^VStWiTCttlll 

0 0c d/m**C2bofc. IVK¥M*HM2 1 2000«f 

[0065] 4/;, mm 1 1 R«tc. <rco#«E l* 

<Z>*fr £JttR L*: t i h , Uf***** 1 100/isJI 
#<PDjf fuf^' 1ms -3 £ . 
[0066] 

«M5ttfi3R*^fc LT. fl^i** (D4 ) l:ita-ne 
^ASgftfcf^T-ffc^ (D 6 ) laStHR^qi 



^(H9) fcj^fc&fctftffcb 9 t-tTFcoft^ ( h 
i i ) tejj^ffc£tt£fflvvfc£i:£|ifeS, HJfi^Ji tin 

[00 67 ] i<?D*t8EL*f't 1 2VW^7Xtffi 
SrEPJnLT 2 0 m A/ cm 2 atfflKK-CUn L T 
WttfciKfc. *£>i6S, U illi5 0 

0 c d/m*T*ofc. »£¥i&WM± 1 2 0 0 0 B#ra1 

[0 0 68] SSHsWifcfifflKc* :«el| 

commit smLfzbzz, m#^ww i 2o J us, &t 

CDW## i- 5 0 0 m s -5 £ . 
[00 69] m&M5 

temsmitf-k lx , {t^s ( D4 ) fc^-jL-ne 

^A«B*fcftiT-(Mt=* ( D 8 ) teiSr$-fi£8*fcfflV* 
. Mfe^J 1 t H«fc LT*«E L3R?&fRR 

[00 70] icOflELlf C 1 2VW^7Xl£E 
* EPJDLT 2 0 mA/c m2comt®ST'liS!jL-r^ 

0 c d/m 2 T-$>'>^. iltg^BWfrti 1 1 0 0 0B#ra1 

[00 7 1 ] HMfiJl kBI*fc:. >i^*«E L» 

®&mtt*coimt?TX'<7)*x h frFnmm^wwim 

<?>m$5if 100ms Xfo -> It . 
[00 72 ] ^»J6 

«M5ttfi«^4: LT , fls^C ( D4 ) Sfa-of 
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vj»mmzft£xiv¥i& ( d 7 ) izyn-rj u 

[0073] LgR^fc 1 2 VWM TXtJI 

* EPSD LT 2 0 m A/ c m* <9*aMHrCiHtt LTUft 

0 0c d/mZ-Cfcoit. ffiS¥M*«r(4 1 2 0 0 0B# 

[ o o 7 4 ] 1 1 mmz. i^*«E L* 

«#tfr £JtR Lfc fc i ^> , B«#^*^^ 1 u s , 

[0 0 7 5] HSfiM7 

WLtz, #M«t430^^EL«-?£-|rtfl23 
£i*fffij£i:U lBSfcW-rXfclOOjumHfrfcS: 

hrn-feXKi DPBM3 4*1 : S^^C®)iS<;L^« T7- 
K3 3 (43^fHWtmT» h I TO ( VWJ*-* 
A H) £J!J¥5 0 nmtfflULfc. J£fLfffi! 
M3 Sti^T^-fc^ (A2 2 ) CifPEDOT ■ P 
S S-ffc^flJSx 'yey^&icj: 9JW2 0 nmtll 

[0077] jtfiJ^-f^ySfiH*£*Ji£-r -6 3O£0« 

5B£»3 6(4, ft3*5£ ( H 1 0 ) t^-f-^X NS-ftik 
fi£(D4) 0 . 5wt%£ H 

3 7 ( h i o ) t^-f** h^mT^-fb 

**(D10) %J(5ttfi*^* 0 . 5wt%« 

S 3 8 (4. ( H 9 ) fcjSr*-** h ft^ziV¥& 

( D 6 ) t*rr«3tett«R4HP& 1 w t %cr> H-t ^ 

[0078] 
[^9] 



PEDOT 





(A22) 




(D10) 



[00 79] #V— F3 9iCliMffl 0 0nm«^;l/y 
^Ai5 4?>'MJ¥3 0 0 nmcote^WSL^^O^Mv^ 

[0 080] i^ia(CLTfflHS*lfc«^ai&2 0 
m A/ c m*<?>*»*fitC*tt Lfc * <D»S¥il£INir 
(41 5 0 0 OB#^TS>-3 3t, 

[0081] 

m-wmmti «t t^MH*i«ffi tea * * * mw> 
[@i ] *9tm(o-mmmfctoiimELm=f-&*rt 

[03 ] *«w^lill^fcffi*«^^**^Bfiif 

Ho 

1- 

2- 
3- 
4- 
5- 
6- 
7- 
3 1 
3 2 
3 3 
34 
3 5 

3 6. 37. 3 

3 9 

4 0 



-mm 

■■PIS 

■•lETLMfiMJB 
37, 3 8-jff'JV— : 

■-#v-K 

■■fMiffi 
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